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ABSTRACT 



A central office controlled private branch exchange (PBX) is 
enhanced to provide more flexible services through the 
addition of new call vectors for controlling call processing. 
These new call vectors can access stored customer data to 
customize the treatment of incoming calls to meet the 
demands of individual customers. Advantageously, a broad 
class of new services for such systems is made available 
through the use of such new call vectors. 
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FLEXIBLE CUSTOMER CONTROLLED ing a message from the host, wherein the host has previously 

TELECOMMUNICATIONS HANDLING received the caller identification, sending a message to the 

host (such as the caller identification), and requesting a 

TECHNICAL FIELD prespecified date (a specialized case of a variable) from the 

This invention relates to the provision of custom services 5 nost Checks of current values of a variable (less than) or 

to tdeccjmmunications customers. (greater or equal to) can be made against a stored variable in 

1 Problem order to change mode of operation. Advantageously, these 

" , . x . , . . _ A additional call vector functions permit an ACD switch to 

TOecommumcation systems such as telephone systems ammjiatie with a host in ortTto help control the 

have become mcreasingly sophisticated and are providmg a 1Q automatic tions perfonned by the ACD. This can be 

broader and broader range of services Most of Ihese ser- used t0 indent flerible voice mail and voice mail access, 

vices are provided singly with relatively little interaction. ^ hoQe 

For example^ a typic^^stomer service package might DUffiber fQf coinpletion of ^ to a p^tde- 

udude capabilities for abbreviated _ dialing caU forwarding, hoK Qumber ^ ^ ^ mal ^ Dumber £ busy 

add on caU service and voiw inaiL UsuaUy, mese servi«s u £ ^ unatten(led ^ ^ ,he implementation of 

are utdized one at a time and are gen^Uyunder the conttol automadc cauback to customers whose calls have not been 

of the called customer. AT&T s DEFINTTY® system has ^ ^0^^ ^ one ^ of me 

partially solved some of these problems through the provi- M1(?frtm ^ ai*™™^ w J,n~i ™„ J 

. p — ,i j .» « * „«„ _ customers may disconnect, but are called back as soon as 

sion of a feature called "call vectors." Call vectors are a ... ftTitw . ' , f . f _ 

- „ , t . ... their entry m the queue reaches the top. 

flexible programming language for specifying conditions T . \. ^ . . t f 

andreactionto conditions mat^e encountered m processing 20 * accordance wrfh the peoples of our mvenhon, each 

telephone calls. Call vectors are described in PIWACLeI customer havmg customized mconung ; service is provided 

Automatic Call Distributor, Call Vectoring Guide, Publico- ?"* * °* c ^ such caU ve f * * *> r 

tion AT&T 475-550-120, Issue 2.00, November 1993, pub- mvo ^ ^ ecutl0 " °? * <*? program for unple- 

lished by AT&T Corp. However, the call vectoring language „ ™^ « ^ * m ° fea ^ dependi^ on conditions 

lacks the facilities required for greater generality In present * ft tfie tone the call vector is invoked. lUe i call vectors 

telecommunications systems, espetially telephone systems, ^ ude ***** callmg telephone Qumber, 

mereisnoeconomicalway of proWdmgpr^lanned; highly * ¥f m ^ m ^ data by the 

flexible call control where the servici is planned bfZ callo; which may be directly or intectiy used for selecting 

called customer and its invocation is largely under the , n * Particular ca^ 

control of the calling customer. 30 toon tde P hone » me calling and called numbers, the class of 

service of the called number, and current traffic and avail- 
ability conditions, stored variable values and accessed val- 

The above problem is solved and an advance is made over ues fr om adjunct equipment such as a host computer. 

the prior art in accordance with our invention wherein a 

called customer pre-specifies the treatment of incoming 35 BRIEF DESCRIPTION OF THE DRAWING 

calls. In accordance with one aspect of the invention, the FIG. lis a block diagram of a switching system connected 

treatment is partly under the control of the caller who is to the public switch telephone network for controlling agent 

invited to specify one of a plurality of treatments, for stations of automatic call distributors; 

example, voice mall, automatic call back, or transfer to a FIG. 2 is a table of prior art call vectors; 

specifiable alternate telephone, by voice command or keyed 40 HG. 3 is a flow diagram illustrating the operation of call 

signals. In accordance with another aspect of the invention, vector control; and 

the pre-specified treatment is time sensitive so that a differ- nGS 4 5 ' ^ 6A ^ C ^ flow ^ illustrating 

ent menu is prescribed for certain days of the week and/or various call scenarios, 

times of the day. The prespecified treatment can also be * 

made special for a specific set of caller(s). In accordance 45 DETAILED DESCRIPTION 

with another aspect of the invention, the caller may be FIG. 1 is a block diagram illustrating the operation of 

prompted for data, either passive (account number, tally applicants' invention. Switching system 1 is connected by a 

count number) or active (one or more digits for directing the plurality of trunks 23 to the public switched telephone 

call to one or more alternate destinations) for routing a call network 25, from which all telephones of the public network 

to one of a plurality of destinations. In accordance with one 50 can be accessed. Switch 1 is also connected to lines 21, 

aspect of the invention, the switching system queries a terminating on stations 22, served by the switching system, 

customer premises computer to obtain data for modifying These stations can be connected to each other through 

the processing of the call. Such modifying includes switching system 1, or can be connected to caller or called 

announcement, treatment (busy, auto complete to operators, parties through the public switched telephone network The 

retrieval and text-to-speech conversion of caller specific 55 particular application for applicants* invention is an ACD) 

information, caller sensitive routing, and agent selection. As system, such as AT&T's PINNACLE® ACD driven from a 

one example, certain callers could always be routed to the Centrex system such as AT&T's 5ESS® switching system, 

collection agents. both manufactured by AT&T Network Systems. A Centrex is 

The call vectoring language lacks facilities for interacting an arrangement for a business which allows individual 

with a host processor controlled by a customer. In accor- 60 stations to be accessed using a telephone number which also 

dance with applicants' invention, the call vectoring language usually functions as an automatic call distributor to distrib- 

is enhanced to include facilities for requesting a route from ute calls from some main number (as to a member of one or 

the host, requesting the caller to provide a code selectively more teams of agents). The object of applicants' invention is 

accessing information from a base computer or transferring to create a still more flexible Centrex system through the 

to a predefined vector step if the entered code is equal to a 65 provision and use of an enhanced call vectoring system. 

prespecified number, playing the text of information sup- Switching system 1 includes a processor 10, having 

plied by the host as an audio message to the caller, request- storage 11 and a central processing unit 12, and a commn- 
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nications interface 19. Storage includes call control program the caller. If the caller keys 2, then the call is to be 

13, a program for interpreting call vectors 14, a table of call transferred to 'Voice mail" a destination previously defined 

vectors 15 for the various customers served by switching in the call vector program. If the digit is 3. then the call is 

system 1, data 16. including both office data, describing the to be routed to extension 1234 (the extension of the 

customers of the switching system, and keeping track of 5 switchboard). Finally, if the customer has keyed 1, or has not 

calls in progress, and communications software 17 for keyed anything, then the call enters queue 1 to queue for me 

communicating with communications interface 19. The next available agent 

communications interface interfaces with a signaling net- Hie following call vector program illustrates the opera- 
work 35 for carrying signaling system 7 and 3C25 data tion of the call vectoring language: 
packets, and for communicating with the advanced intelli- 1Q Prompt: 'Tlease press 1 to remain in queue for next 
gent network (AINET) databases of the public switched available agents, press 2 to leave a message, press 3 to 
telephone network. Communication interface also interfaces transfer to the switchboard, or stay on the line for an 
with host computers 29 and 30. Host computer 30 is shown agent" 
with two peripheral units 31 and 32. The host computer If digit=2, Route to t4 voice mail" 
interfaces with block 19 using LAN data protocol such as 15 if digit=3, Route to 1234 
TCP/IP. A server network connected to host computers, Iq all other cases enter queue 1 
peripherals, or other sewers, can further expand the capa- The following is a description of the new call vector steps 
bilities of this interface. The host computers are adminis- for enhanced call vectoring being introduced to implement 
tered by individual customers and contain data and control applicants* invention: 

indications supplies by these customers (This is in contrast M PROMPT with announcement Announcement_Kame for N 

to the information stored in the processor storage 11, which digits and SET Integer_Variable_J^ame to the VALUE 

is under the control of, and/or supplied by the telephone (a>Uected_digits_string) 

administration, except for vector table 15, which is under the Description: This step will play an announcement such as 

control of the customer ) "Enter the status value." The caller will then input (as DTMF 

The processor receives signals from and controls switch- « or some other method) digits which represent the desired 

ing network 20, which is connected to dual tone multifre- * v f uc * ^ ste P converts me coveted digits to an 

6 _ . ... j , integer value; i.e., the consecutive DTMF tones for 1-2-3 

quency gutters 24 s^ch recognition units 26, dual wou 1 d ^ to the binary equivalent of the decimal 

tone muldfrequency detectors 27, and speech synthesizmg va]ue 123. The resulting value would then be stored into the 

11111 designated variable name as an integer value. 

The DTMF transmitter can be used for transmitting 30 PROMPT with announcement Announcement_Name for N 

DTMF tones to hosts equipped for receiving such tones. digits and SET String_Pointer_Name to the collected_ 

Such tones may represent a message and are an alternate digits_string 
method of transmitting data to a host such as host 30. The 

host would be equipped with DTMF transmitters to transmit Description: This step will play an announcement such as 

data back to the switching system to provide data or to set 35 "Enter the status value." The caller will then input (as DTMF 

up a connection. or some ot her method) digits which represent the desired 

FIG. 2 illustrates the call vector steps available in the prior string of information. The step then marks the end of the 

art. The comment step is strictly for documentation. The string with a defined delimiter for end-of-string. The 

three delay steps provide a situation in which the caller is StringJointer^Jiame is then assigned the address of the 

connected to music, ringing, or silence, either for a pre- 40 first byte of the string within the allocated string storage 

defined time, or until the event indicated by the next step buffer. This allows the String_JPointer_jName to reference 

occurs, whichever occurs first Enter queue places the call in this string for various purposes. 

the specified queue. Force busy returns a busy signal to the PROMPT with announcement Announcement^Name for N 

caller. Force disconnect disconnects the caller, The go to step digits and ROUTE TO EXTENSION collected_digits_ 

transfers control to the specified call vector step. If available 45 string 

agents are equal or less than, or are greater than, the Description: This step will play an announcement such as 

specified number of agents, execute the associated step. The "Enter the extension to which you wish to be connected." 

same applies to calls in queue, day of week, digit number, The caller will then input (as DTMF or some other method) 

expected delay, logged in agents, time of day, and wait time. digits which represent the desired extension number. The 

The label step identifies a call vector table position so that 50 step then converts the collected digits into a format usable 

the call vectors starting from that position may be executed for referencing an extension and routes the call to that 

upon request from another step (such as a go to). Play extension. AD routing restriction features can be applied 

announcement selects a prerecorded announcement sped- during the route step, and any and all treatments for a call 

fled in the call vectoring step. Prompt for digits requests the placed directly to an extension can be invoked for this call, 

customer to enter digits for use by the switch in routing the 55 PROBE device Device_JD with request Request_Script_ 

call. Return answer supervision returns the answer supervi- Entry for variable Integer__Variable_jName 

sion to the caller. Route to destination routes the call to the Description: This step will send a request sequence (defined 

destination specified, by specifying a route index which is as a particular script necessary to access the information) to 

used by the call control program in the conventional way. the designated device. For example, this "probe" could be 

Hie stop command is inserted wherever a transfer is not 60 reading a particular location in memory on a hard disk, or it 

legal so that the system stops when it encounters this step; could be reading a comm port The type of information 

when this happens, the condition is recorded for future use sought is defined by the definition of the variable selected for 

in program debugging and the call vector program returns to the storage of the information obtained; *lnteger_ Variable_ 

default treatment, and exits vector control. Name" in this case. 

The prompt step causes the quoted announcement to be 65 PROBE-STRING device DeviceJD with request 

provided to the caller. The two "if" statements indicate the Request_Script_^Entry for variable String_pointer_Name. 

actions to be performed based on the number received from String_JPointer_Xength 
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Description: This step will send a request sequence (defined 

as a particular script necessary to access the information) to IF TEXT= 

the designated device. For example, this ''probe" could be IF TEXT=/= 

reading a particular location in memory on a hard disk, or it Description: Caller Joeys in a number and/or function; if the 

could be reading a coram port The type of information 5 keyed in number ox function matches or does not match the 

sought is a string of information of a specified maximum specified text, execute the command specified in the call 

length, which may or may not contain the defined string vector; otherwise, continue to the next call vector statement 

delimiter. The PROBE wffl collect up to the specified nG 3 mustrates me basic steps of performing call 

number of bytes until the defined string delimiter is undcr vector control When a call is received 

encountered, in which case it will stop c^Uectionbefore £^ ^ m) „ fox me acting number is 

wS?ft^ n^deandte^^ 

be appended with the defined strirTg delimiter character The assigned for processmg calls to fce tennmatog 
adta!» of the first byte of the stored string will be loaded n !^* **** 15 processed convenUonaUy (action 
into the variable String_JPointer_J^ngth. block 105 > ff so ' fee vector contro1 arrangement is estab- 
REQUEST-ROUTB from device Device_JD 15 fehc& within call processing to control the execution of 
Description: This step will send an event message over a different call processing sequences (action block 107). The 
predefined interface to the designated host The event mes- vector control arrangement keeps track of where in the table 
sage will contain the calLJd of the call being processed at of vectors for the terminating number the call processing 
that time, and an agreed upon information element desig- program for this call has progressed to. Block 109 is a first 
nated for requesting routing information from the device. A 20 block in a call processing loop and indicates that the next 
timer will start, and the vector will wait until that timer step of call processing is to be performed, lest 111 deter- 
expires for the defined ROUTE-REQUEST-RESPONSE mines whether a call vector affects this step; if not, action 
event message from the designated device. In the event that block 112 performs the next step of the call processing 
the message is not received before the timer expires, error without consulting the vector. If so, then the vector con- 
treatment can be specified. 25 trolled function is performed (action block 113). Following 
NOTE: Error treatment for each of these vector steps can be performance of either block 112 or 113, test 115 determines 
specified. if more vector processing is needed. If so, action block 113 
CONVERT- AND -ANNOUNCE text String_Pointer_ is re-entered. If not, test 117 determines whether more call 
Name CONVERT-AND-ANNOUNCE text "actuaL_text_ processing is needed within this program. If so, then action 
string" 30 block 109 is re-entered If not, vector processing for this call 
Description: This step will perform text to speech convex- is exited (block 119), and default call processing or normal 
sion of the designated data string (hopefully, a comprehen- call processing continues. 

sible text), and play the resulting audio signal to the caller. FIG. 4 is one example of the use of the call vectoring in 

PROMPT with announcement Announcement_Name, accordance with the principles of this invention, which is 

COLLECT-AND-DECODE caller speech for a maximum of 35 implemented in a stored program controlled automatic call 

X seconds, and save in variable Shing_JPointer_Jtfame distributor (ACD) feature of a central office switch or a 

Description: This step will collect and process the spoken private branch exchange (PBX) switch. While the preferred 

input of the caller No. This needs to be an interactive process embodiment described herein is far a central office switch, 

with shared control. Or maybe it doesn't Maybe I should the call vector control arrangement can also be used in a 

talk to Sam about this. 40 PBX. The program of FIG. 4 is used to determine whether 

NOTIFY device Device using script Notification. a call should be served locally or from a remote switch of the 

Script_J > ointer. variable Variable Name called ACD, and to allow for automatic call back if the caller 

Description: This step will cause a message to be sent to a so requests. A call is received (action block 201) and the 

device using a selected message format (specified by the expected delay is tested to see if it exceeds a parameter 

script stored at Notification Script Pointer). The message 45 specified in the call vector consulted for test 203 (for 

will transmit the value of the designated variable. example, this step would be specified by the "If Expected 

For example, a call is placed to Ticketmaster, which is Delay>" call vector step). If the expected delay is not 

currently serving many other calls. Therefore, there is a long exceeded, then the call is queued (action block 205), and 

wait. The switch plays an announcement, "We are experi- other call processing is continued (action block 227); there- 

encing delays. You may enter your telephone number and we 50 after the call will be treated conventionally. If the expected 

will call you back to take your order. You may then hang up delay is greater than that specified in the call vector (and mis 

and your call will be returned in the order received." The specified delay can be varied according to the time of day 

caller enters his/her number and is then instructed to hang and day of week), then the first remote switch to be tested 

up. The caller's identification remains in queue, but uses no also specified by a call vector has its identity placed in the 

voice channel resources. When that caller's identification is 55 remote switch selection block of the call processing control 

ready for delivery to an agent, the switch automatically for this call (action block 209). A request is men sent to the 

places a call from the serving agent to the recorded phone remote switch (action block 211) which returns a message 

number. If that number is busy, the identification is returned specifying the expected delay (action block 213). Steps 211 

to the queue to be tried again later. and 213 are accomplished using the "Probe Device" 

60 command, specifically a remote switch. The Request 

IF RES PONSB=( speech recognition) Script_ J Entry command is used to obtain the delay status for 

IF RESPONSE?=/=(speech recognition) the remote switch. Test 215 is used to determine whether the 

Description: Speech recognition converts a spoken ward or reported delay is excessive. This delay may be fixed for all 

phrase to text; if the text matches or does not match the word switches tested in this program, or may be different for each 

or phrase specified, execute the command specified in the 65 switch as determined by the call vector parameters for the 

call vector, otherwise, continue to the next call vector te rminating number of this call. If the reported delay is not 

statement excessive, then the call is forwarded to the remote switch 
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(action block 217) for subsequent processing by that switch telephone network receives a call (action block 401, FIG. 

and normal call processing is continued (action block 218). 6A). The public switched telephone network transmits an 

If the expected delay, the reported delay, then test 219 is used initial address message to the service switch which performs 

to determine if there are any more alternate remote switches the function of an automatic call distributor far at least one 

to be checked. If so ; then the next switch of the switches to 5 customer (action block 403). The service switch translates 

be tested as specified by the call vectors is selected (action me directory number (action block 405). If the directory 

block 221) and action block 211 is reentered in order to DUmber & not me number of an automatic call distributor 

send the request to the selected remote switch If not, then with ^ vect0lin ^ ^ ^ ^ fa ^ ven 

an announcement js sent to the customer and "do you wj^ conventional prior art treatment (action block 409). If tSs is 

to disconnect and have your call automatically returned?"; 1A , ^ *Z 71 . , T: ^ ; . „ 

If sa press 1" (action block 223). Test 225 is used to 10 * "J ^ a m ^ g ^?f^ C 

determine whether the customer has keyed in digit 1. If not, ^butor service with call veering (block 411), then the 

then the call is simply queued up (action block 205, previ- semcc transnuts me directory number and the 

ously discussed), and other call processing is continued caller's directory number (as previously identified using 

•-(action block 227). If the caller does press 1, then instead of automatic number identification) to a host computer asso- 

placing the call in the queue, a place holder is placed in the 15 ciated *h e A CD (action block 413). The host computer 

queue for automatic callback (action block 229) _W hen the translates the called directory number and the received ANI 

place holder is reached in the course of serving the queue, to determine the type of routing desired. The host computer 

the customer is called back and some kind of signal is also makes a check of the status of the preferred routing to 

provided to the agent, identifying the caller's directory determine if an alternative is needed because, for example, 

number and indicating that this is a callback interaction and 20 the preferred treatment leads to sending the call to an 

not an original call interaction. The place holder, of course, overloaded team of agents. Four possible outcomes of the 

must include data for identifying the caller's telephone translation of block 415 are specified, namely blocks 417, 

number. After the place holder has been inserted in the 423, 431 and 437. These will be considered in sequence, 

queue, other call processing can continue (action block 23 1). r Block 4 17 is the beginning of the process of routing a call 

FIG. 5 is a flow diagram of callers to a VIP (very 25 to a specific individual. For example, if a call is from a 

important person) number. The objective is to prevent unau- special favored client, then the call may be routed directly to 

thorized use of this number. Action block 301 shows that the the agent or agent' s supervisor who handles that client The 

call has been received. Test 303 is used to determine if the call is then forwarded to another directory number which 

time of day is within the open hours of the office. If so, test may or may not be served by the service switch (action block 

305 is used to determine whether the office is open on this 30 419). The PSDN is notified that the call should be completed 

day of the week. If either test 303 or test 305 fails, then to this other directory number. The call is then completed 

action block 309 is entered and an announcement is played essentially as a POTS (plain old telephone service) call 

indicating that the office is closed. The customer is then (action block 421). 

disconnected (action block 307). Note that the time of day, Block 423 represents the situation in which the call is 
day of week, and identification of the customer, as well as 35 routed to another queue and hence probably another group 
the sequence, are all specified by vectors and the parameters of agents because the primary destination is experiencing 
in these vectors. excessive traffic and the secondary destination is not. Thus, 
If test 303 and 305 pass, then an announcement is played block 423 indicates that the call is to be routed to queue B 
requesting that the caller identify him or herself (action of the service switch. This is done by sending a response 
block 311). Action blocks 311-315 are initiated using the 40 message to the egress switch of the public switched tele- 
commands: Prompt with announcement **Who is calling?" phone network to ask that switch to route the call to a 
for N digits, and prepared "ID Number" to the Value directory number associated with the alternate team of 
(collected digit siring) (action block 313). Action block 317 agents. The call is then routed from the public switched 
is implemented using the Request-Remote component from telephone network to the service switch via the alternate 
the device host (action block 315). The caller keys in 45 directory number assigned to the alternate team (action 
dual-tone multi-frequency (DTMF) digits, which are block 425). The call is then completed as an ACD call 
received (action block 313). These digits may represent (action block 427). This latter action implies queuing the call 
personal identification numbers or other private information if no agent is available and attempting to route the call to any 
for identifying the caller. Action block 315 records the data available agent 

received in response to the "who is calling" request and this 50 A third possibility is to route the call to a team of agents 

data is sent to the host data base (action block 317). The host in an alternate service center (action block 431). This may be 

database responds with translated data (action block 319) done for one of two reasons: either all the agents in alternate 

and the switch receives this translated data (action block teams of the service switch may be overloaded or otherwise 

321). Test 323 is then used to determine if the caller is a unavailable, or the host may have made a translation 

preferred caller. If so, then the call is routed to a VIP 55 indicating, for example, that a call to an order-accepting 

attendant (action block 325). The actions of block 323-329 agent should not be completed because the caller has 

are implemented via the response returned from the host exceeded his or her credit limits, but that the call should 

which is either the extension number of an agent or a routing instead be routed to a centralized team of credit agents 

index to route the caller to announcement and/or disconnect served by a different switch. The call is rerouted by speci- 

If not then the call is routed to an announcement indicating 60 fying to the egress public switched telephone network 

a polite refusal (action block 327) and the caller is discon- switch that the call should be completed to a different 

nected (action block 329). The actions of block 323-329 are directory number associated with the switch that will serve 

implemented via the response returned from the host, which the call (action block 433). The public switched telephone 

is either the extension number of an agent or a routing index network then routes the call to the alternate service center 

to route the caller to announcement and/or disconnect 65 (action block 435). 

Many of the features of applicants' invention are illus- If the output of action block 415 indicates a tentative 

trated in FIGS. 6~A, 6B, and 6C. The public switched decision to route to the queue (queue A) specified by the 
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customer's dialed directory number, then action block 437 
(FIG. 6B) is entered in order to establish the level of 
busyness of team A associated with queue A. This level of 
busyness is established through a status register query. 

Hie status register is updated when there are indications 
of excessive traffic in the queue for team A. If it is estab- 
lished that the level of busyness of team A is not excessive, 
then the system prepares to route the call to team A (action 
block 439) and a transfer is made to the actions indicated in 
the flow starting with action block 453. If the level of 
busyness is very high, then an update status is sent to a 
switching control point which maintains overall routing 
control for this customer to indicate that calls temporarily 
cannot be routed to team A (action block 441) and a busy 
signal is returned to the caller (action block 443). 

If the level of busyness of queue A is high, but not high 
enough to block the calls, a query is sent to the switching 
control point to determine optimum treatment from an 
intelligent network routing application (action block 445). 
Action block 445 is implemented by using the PROBE 
command with device name FRED and a request for a 
remote query. (FRED is a data base stored in a switching 
control point, of the intelligent network for controlling 
sophisticated routing.) The response is received from the 
switching control point (action block 447) and if this 
response indicates that the call should be handled by a local 
team such as team B, then the serving switch prepares to 
route the call to team B (action block 451) and transfers to 
the sequence of steps starting with action block 425. If the 
response from the switching control point indicates that the 
call should be rerouted to a specified alternate switch, the 
alternate switch being specified by a directory number 
returned from the switching control point, the call is routed 
by the public switched telephone network according to the 
returned directory number (action block 449, similar to 
action block 435). If the response from the switching control 
point indicates that the customer should simply be given 
busy tone (or alternatively, an announcement followed by a 
disconnect), then action block 443 is entered to return busy 
tone or the announcement and disconnect the call. 

If the level of busyness of team A as determined in action 
block 437 is not so high that the team cannot reasonably 
handle the call, then the call is routed to team A. If an agent 
is available, the agent is immediately connected, otherwise, 
an announcement is returned (action block 453). The 
announcement may be geared to the caller as selected by the 
host which, as previously mentioned, has received an iden- 
tification of the caller through the caller's directory number. 
For example, the announcement may be customized so that 
certain customers may receive an announcement advertising 
hardware and other customers may receive an announce- 
ment advertising appliances. 

Next, test 455 is used because the announcement offers 
the caller the option to record his or her order in a voice mail 
system. If the caller starts to record (action block 457) and 
subsequently an agent becomes available (action block 459), 
the call is bridged to the agent (action block 460) who can 
listen to the order message and simply leave it alone or 
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interact with the customer. If the caller chooses to wait in 
order to talk to an agent (block 461), subsequently if an 
agent becomes available (test 463, positive output), the 
caller is connected to the agent (action block 465). If the 

s agent does not become available, test 467 is used to deter- 
mine if the delay is becoming excessive. If not, block 461 is 
reentered and the caller waits some more, possibly while 
receiving an additional announcement If the delay is 
becoming excessive, action block 415 is reentered and the 

io computer retranslates to decide on an alternative routing in 
view of the excessive delay. 

It is to be understood mat the above description is only of 
one preferred embodiment of the invention. Numerous other 
arrangements may be devised by one skilled in the art 

is without departing from the scope of the invention. The 
invention is thus limited only as defied in the accompanying 
claims. 
The invention claimed is: 

1. In an automatic call distributor (ACD) of a central 
20 office switch controlled automatic private branch exchange 

Centrex a method of establishing a call comprising the steps 
of: 

receiving a call for said ACD when no agents of said ACD 

is available; 
25 queuing said call; 

requesting an indication from a caller of said call whether 

the caller wishes to be automatically called back; 
responsive to an indication that said caller wishes to be 
50 called back, marking said call in said queue as a 

call-back call; and 
subsequently, when it is the turn of said call to be served, 

calling back said caller. 

2. In an automatic call distributor (ACD) of a central 
35 office switch controlled automatic private branch exchange 

(PBX), said ACD having a local ACD center at least one 
ACD remote center and for serving customers, a method of 
establishing a call comprising the steps of: 
receiving a call for said ACD when no agent of said ACD 
40 is available; 

testing whether serving of said call by said local ACD 
center is expected to be delayed more than a prespeci- 
fied time; 

45 if said call is expected to be served in less than said 
prespecified time by said local ACD center, queuing 
said call in said local ACD center; 
otherwise, testing whether said call could be served in less 
than another prespecified time by one of said remote 
50 centers; and 

serving said call from one of said remote centers if said 
one remote center is expected to be able to serve that 
call in less than said another prespecified time; 
wherein the testing of said remote ACD centers is per- 
55 formed using an intelligent network data base shared by 
a plurality of switching systems. 

* * * * * 
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